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Good moting Chairmdn Senatot Fonfara, Representative Nardello, Ranking Senator Witkos
Representative Hoydick and members of the Bnetgy and Technology Committee, My pame is
Prabhakar Singh and I am testifying in ty role as the Director of the Center fot Clean Encegy
Engineering and the UTC Chuir Professot at the School of Engineering, University of Connecticut.
1 thank you for the oppostunity to speak before you today regarding S.B. 23 A ActTnbancing
Bomergency Preparednoss and Responst. _ : ceLe e

Center for Clean Energy Engineering is a multidisciplinary center within the School of Engineering
at the University of Connecticat. Our Center conducts cutting edge research in the areas of clean
and efficient energy systems development, natural resource conservation, power fnanagement -and

gmatt cranstission” Our research efforts ate directed towards the advancement of cost effective;

sustainable and distributed generation technologies through programs that are focused on achieving
reductions in cost and improvements in reliability and durabitity.

C2E2 collaborates with a broad range of national and intetnational partnets in the pursuit of
excellence in education, traning, innovation, rescarch & development, systeins engineering and
demonstration. We work hand in hand with our CT industtal partners, such as UTC Power,
TuelCell Enctgy, Sustainable Innovatons, Nottheast Utlities, Pravair, and many more to achicve
sdvancements in systems testing, validation and deployment.

We axe very excited about the proposed renewable distributed encrgy generation, and emezgency
preparedness and fesponse progtam proposed by The Department of Bnergy and Environmental
Protection for establishing a micro-grid grant and loan program to suppott critical infrastructure and
facilities through local renewable distributed energy generation, transmission and menagement.

T arn plessed to inform you fhat the University of Connecticut and the Centet fot Clean Energy
Lingineerng is developing a distributed powet generation and power tnapagement network at its
Depot Campus to §6CULe and support the existing network, educate stadents and reduce carhon foot
print. :
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There are many tangible benefits for micro-grid generation:

« Incorpotation ofa vatiety of generation merhods including

o Solar
o Geothermal
o Wind’
o Microtughines
o Fuel Cells
« FEconomies of scale that rely on modular manufacturing, rather than on-site laxge-scale
_manufacturing

e . Aq increase in the use of renewable sources that will reduce the overall caxbon footprint

Micro-grids can complement (not replace) tradiional genevation, cransmission and distributon

modes of powet delivery

The generation of power in a distribured (local) mode can also increase the ovetall efficiency

« From reduced losses from transmission and distrdbution through an aging infrastuctute
o Capture of thetinal energy to provide heating and cooling

With. recent stotims, the need for, distributed generation for crtical infrastructate including:

Copumand and conttol centcré
e \Water treattment plants . o,
s Cooling/Heating centets : ' '
e Telecommunication netwotks

i t .
The distributed generaton program can-also stimulate the growth of sustaipable energy industties in
CT.

Connecticut is home to two of the largest and most successful fuel cell manufactugets in the world
(including UTC Power and Fuel Cell Energy).

Thete are also a number of smaller but innovative companies (including Proton on Demand and
PCI) that add to the fuct cell and hydrogen cconomy.

Together, they have achieved significant gains in durability and efficiency.
For example, high-temperatute fuel cells have:
o continuous stack performance of mote than 10 years

o rcombined heat and powet effidencics of 75%
o negligible emission of pollataats
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Fuel cell rechnologies offer many other documented advantages as well, including

o fuel flexibility (natural gas, liquid fuels, biomass, etc.),
o easc of siting (fow envitonnental hazards),
.o and noiseless opetaton.

Several hundreds of these stand-nlone fuel cell powes generation systems (400kWe to 1:2 MWe) are
in operation around the wotld

"They reliably demonstrate:
o greater than 95% system availability (and are not intexmittent like solax or wind)
o grid independent operation (to operate during powet outages)

o and overall system durability in excess of 20 years.

At the Center for Clean Energy Engineering, faculty and industiy parmers have lead efforts to

develop lowes-cost fuel cell systems for distribured generation.

As part of this effort, UConn has putsued e_ffec:tivé and ‘mear-term projects of materials
development and manufactuxing efficiency. o
With the tenewable distdbuted encrgy gencration program and the on-going xescarch partnerships
with industry pastners, UConn is ready to suppott efforts’
o for resilient caergy resources ~through the development of advanced tnaterials and
manufacturing o
o that will lead to cost-effective deployment of micro-grids

Thank you,






